B. M. W, HANSON.

TURRET LATHE,
APPLICATION FILED FEB. 5, 1606,

Patented Oct. 4, 1910.

8 SHEETS—SHEET 1.

’\»’ “H'

)

U

- Lrvenbor:
B Harnsor

ESSES.

£d

Ly #is Addorney,

Hrzz

.. WASHINGTON, D.C,




TUBRET LATHE,
APPLIOATION FILED FEB. 6, 1906,

B. M. W. HANSON.

Patented Oct, 4, 1910,

971,886.

8 SHEETS—SHEET 2.

—1—-1

o

Wi §

L

A »_. A __..x,\

va

— 7
N
/S k o \\\ 7

" oy
ki

Z

&

Lnverntor:
BHW Arresors,
@ﬁa&ﬁﬂ‘orne!y,

”-

ezt

€O

3 7/4

Wetrresses

0., WASHFNCION, D. C.

THE NORRIS PETERS C(




B. M. W. HANSON,

TUBRET LATHE,
APPLIOATION FILED FEB, 5, 1908,

Patented Oct. 4, 1910,

971,886.

8 SHEETS—BHEET 3,

T T T
e m\.
oz/ ‘ < § S .

m\& _

’e NQ\ :-N 0,

e
o3/

aEWlll|| =T /
..... w, x\thm_%

- B W Hansors,
. kz'.s'Az,‘z‘oz'ney,

€0., WASHINGTON, D. .

THE M



Patented Oct. 4, 1910.

TURRET LATHE,
APPLICATION FILED FEB, 5, 1806,

. M. W. HANSON.

B

4. ” M .)
m R8P
W S = WW#M
m Y oY e _ [ﬁw
had o9 \ ..Z
¥ b5\ e Las . “ W
- ~9g
_ £s * N A" /| 85 N 21} P j
€ | ! .5
Eotubut ‘+ . e m.vmw
B i mit SEE s Sy M S W 111|111 i Sy o e, g 5.5
zege e\ (U] | /AT
llllll . . 4 i < | u“ m;‘_ i ‘ /\\$
s AT D | oy
i ¥ m ¥ TR UYL —: .s \ — —Amw “_.” e
ﬁnmr_ . g _ ar I AT e ! ﬂN
T i ~ B i —
R, et = Le
\Nm.\ﬂ : oC
Ho#,
ADY i
FAVAVAY)'
7 o
o 4
I
i
L.
1

Hiiweesses

THE NORRIS PETERS CO., WASHINGTON, D. C.



. '//l', ‘

B. M. W. HANSON.,
TURRET LATHE.,
APPLIOATION FILED FEB. 5, 1806,

971,886. Patented Oct. 4, 1910,
, ' ' 8 SEEETS—SHEET 5,
g .
//62
/655
e 7 e )]
I e SN

\\\\.

4// i |
W 7’"//4\\\\ /45 5 /%5 Z |
/ / 7 I \‘\ ) -t ,// 1
///W/V ——\ o

‘\\\\\ , X
AN I " LRSSt .\\\\ E 757 /36’/35

N R

H'" i S~
N~/ 0\ \/// &// B N
/// //‘////\\ é%/\\:\; \3\ %’\“,

LA /

757

753 7 e \\/'l (l\‘“’"’"
749%, //

7
7585

/

75F

722\
75

l\\l\\Mllh
W)

W

[\

\\\\\\\\\\%\\\‘ I P e

W

| ///// A EE

// 55 6%

o _J ///////////////////////% //////>

if’ 772088 ES. ' /////// § jiZI,fel?&‘ﬂ"

B A5z,

Flotlrnctorsorrs NI eris Afserrecy;




B. M. W. HANSON.
TURRET LATHE,
APPLICATION FILED YEB. 5, 1906,

“I /II:::YII / /// :

758

/I///////

/60’

SN
m(\/// 7 ///////\\\\

//%.

- 971,886. ‘Patented Oct. 4, 1910,
' 8 SHEETS-SHEET 6,
Zig 9 |
7 : 6T :
— .//0 7 75 78/, 772
= 78o|"| i =
= 780 | : — )
= 780 i } //6/
_ R — dGo| |
' — 780 77 7
75: | 780
' | = 773
| 776 :
' 3 782 g /j 766

‘\\ \\/////// Y, —/‘\1\\\\‘

O

/78
' i\II

R
.ﬁg
N \‘.

757

\\\\\\ \%

Y,

Lrvernior.
LW Arzresore,

_5’% hbis Adiorreey,



B. M. W. HANSON. -

TURRET LATHE.
APPLIOATION FILED FEB. 5, 1908,

Patented Oct. 4, 1910.

8 SHERTS—SEEET 7.

971,886.

2A

Vl / . i \\\‘ S \

L ]
NI NN

— Py

S

Witnesses: o | Lrnoventor:
. LM WHaresore,
Fdotlpriorssn - , By his Addorrey,



B. M. W. HANSON.

TURBET LATHE
APPLICATION FILED FEB. 6, 1808.

971,886. Patented Oct. 4, 1910,

8§ SHEETS—SHEET 8.

 TigtL

N\ B4
\ 7776 78

87 84 .8

8
\&\\\\\%‘N\iwi\\\\\\\\\:‘

el

N .
1

3

e e

74 |
24 g 1K

7~ ' SN - 725 27

g%///,%/ “ |l1///////§ ;
7] SN ;‘///
propeeeest '/0_5 . i :\

Witnesses: < . Tnrvendor
: : A , B W Harrsore,
ot onaersov- . LBy lazs Aezorrecy



10

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.
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COMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OF NEW JERSEY.

TURRET-LATHE,
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To all whom it may concern:

Be it known that T, Bexer M. W. Hawson,
a citizen of Sweden, who have declared my
Intention of becoming a citizen of the United
States of America, residing at Hartford,
in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Turret-Lathes, of
which the following is a specification.

This invention relates to that class of ma-
chines in which a rotary table or turret
carrying a number of tools for producing
different operations upon work is employed,
and it comprises among its salient features
a slide upon which the table or turret is
mounted, means for adjusting said slide
transversely of the carriage of the machine,
and stop-mechanism for limiting the trans-
verse movement of the turret-slide so that
any tool may be brought into proper relation
with the work to be operated upon with ac-
curacy and expedition.

Other objects of the invention relate to
improvements in the stop-mechanism car-
ried by the support for the turret-slide, and
to means mounted on the turret-slide and co-
operating with said stop-mechanism to limit
the movement of the turret-slide at predeter-
mined points.

Other objects of the invention relate to
improvements in means for actuating the
carriage, for indexing the turret, and to im-
proved stop-devices for limiting the longi-
tudinal movement of said carriage in ac-
cordance with the character of work to be
performed.

In the drawings accompanying this speci-
fication, Figure 1 is a side elevation of part
of a turret-lathe in which my invention is
shown embodied. TFig. 2 is a side elevation
of part of the lathe-bed and shears, showing
an adjustable abutment for codperating with
a rod for actuating the turret-indexing de-
vices; Fig. 3 is a side elevation illustrating
by dotted lines the indexing and locking de-
vices, and also showing a hand-wheel and
gearing hereinafter described. Fig. 4 is a
transverse horizontal section illustrating the
turret-support, the base of the turret in sec-
tion, and means for indexing and locking
the turret. Fig. 5 is a detail view of a slide
and means for actuating said slide, the parts
being mounted in an extension of the turret-
support and actuating a swinging arm here-
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inafter described. Fig. 6 is a side elevation,
partially in section and in dotted lines, of
means for actuating the carriage on which
the turret-slide is mounted for transverse
movement. Ifig. 7 is a transverse vertical
section taken on line 7, 7 of Fig. 6. Tig. 8 is
a longitudinal vertical section of the screw
and nut by which the turret-slide is trans-
versely adjusted on the carriage, said figure
being a continuation of Fig 7 as shown by
the broken screw in each. Fig. 9 is a plan
view partially in section of said mechanism
for limiting the transverse movement of the
turret-slide. Fig. 10 is a section on line 10,
10 of Fig. 3. Fig. 11 is a side elevation
showing the rack-and-pinion-mechanism for
actuating the stop carried by the transverse
slide of the turret. Fig. 12 is a section taken
on line 12, 12 of Fig. 6. Fig. 13 is a trans-
verse vertical section of the machine-bed,
and of parts mounted thereon, illustrating
the stop-mechanism for limiting the forward
movement of the carriage upon which the
turret-slide is mounted; and Fig. 14 is a
sectional view hereinafter described.

Like numerals designate similar parts
throughout the several views.

Referring to the drawings, the numeral 1
designates part of the bed or frame of the
machine, said bed having ways or shears 2,
carrying mounted for longitudinal adjust-
ment thereon, a slide 3, provided with an
overhanging arm 4,—said arm having a
wide inner end 5 grooved at 6 (see Fig. 2)
for a purpose hereinafter described.

Mounted upon ways or shears 2 of the
bed is a carriage 7, which may be actuated
by any desired means, one form being below
described.

Secured to the side of the frame or bed
1 is a rack 8, and in engagement with this
rack is a pinion 9, said pinion being keyed
to a shaft mounted in bearings of the bed 1,
(see dotted lines Fig. 6). On this shaft is
a larger pinion 10 in mesh with a pinion 11,
secured to another shaft 12, and rigidly se-
sured to said shaft 12, which is mounted in
an apron 13 of the carriage 7, is a capstan-
wheel 14 by which the gearing may be
manipulated to reciprocate the carriage upon
the shears of the lathe-bed when the power-
controlled mechanism is out of action.

To actuate the carriage by power a driv-
ing-shaft 15 is employed, sald driving-shaft
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extending through the apron and rotating
in suitable bearings. _
Journaled upon the driving-shaft is a
drop-box 17 provided with a chamber 18,
in which is mounted a plunger 19 having a
stem 19’. Surrounding said stem is a coiled-
spring 20, located between the end of the
chamber of the drop-box and the head of
the plunger. Journaled in this drop-box
is a shaft 21 carrying a pinion 22 in mesh
with the pinion 16 of the driving-shaft, and
rigid with said shaft 21 is a worm 23, which
engages a worm-wheel 24 keyed to the shaft
95, the latter being journaled in separated
bearings 26—26" of the apron 13. At the
end of shaft 25, adjacent to the bearing 26
is keyed a pinion 27, said pinion being in
mesh with a large gear 28, which acts as a
driving-gear for the shaft carrying the pin-
ion 9 In mesh with the rack 8. As will be
evident when shaft 15 is power-driven, con-
nection is established by the gearing de-
scribed, between the worm 23, said pinion
9, and the rack 8, whereby the carriage 7
may be automatically actuated, when the
gearing just described 1s operated. To en-
able the power-driven mechanism to be dis-
connected the drop-box 17 is employed, and
while any desired means may be utilized
for locking said drop-box in place when the
worm and worm-wheel are in mesh, one
form of said means is illustrated and will
now be described.
As will be evident by referring to Figs.
6 and 12 the drop-box is of trough-shape in
cross-section, and it swings upon the shaft
15 in such a manner that the driving-pinion
16 and the driven pinion 22 are always in
mesh, no matter what may be the position
of the box, the shaft 21 rotating idly when
said box is dropped to carry the worm 23
out of mesh with the worm-wheel 24.
Secured to and projecting from the drop-
box 17 is an arm 29 having a grasping-
handle 297, and by raising said drop-box by
the means described the worm 23 and worm-
wheel 24 are thrown into engagement. To
lock said drop-box in its raised position the
arm 29 is provided with a detent 80, having
a beveled end 80’, and an inclined locking-
shoulder 802" This arm is secured to a pro-
jection 81 of the drop-box by a screw or
otherwise, and said projection works in a
slot 32 of the apron, as illustrated in Fig. 6.
Pivoted to the apron 18 by a bolt 83 1s a
lever 34 having a beveled stop-shoulder 34’
adapted to engage the detent 30 of lever-arm
29 when the drop-box is raised, and thus
to hold the worm 28 in mesh with the worm-
wheel 24. A spring-actuated plunger 85
mounted in a bearing of the aprons bears
against the lever 34, and serves normally to
swing the upper part of said lever inward
upon its pivot-bolt 383. On one of the edges
of said Jever is formed an incline 86, and
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when the drop-box is raised to engage thé
worm-gear the lever will be forced back to
enable the detent to pass the notch therein,
and then will immediately be advanced to
cause its locking-shoulder to pass beneath the
complemental shoulder of said detent.

Below its pivot the extension 34* of the
lever 34 is adapted to engage a stop here-
inafter described for disengaging the lever,
and permitting the box to drop and with-
draw the worm from engagement with the
worm wheel, thus arvesting the feed of the
carriage and permitting the same to be with-
drawn by the capstan-wheel 14 and the gear-
ing controlled thereby for driving the pin-
ion 9 in mesh with rack 8.

In the end of apron 13 a recess 37 is
formed and on its under edge said apron is
provided with a guideway 38. Journaled in
bearings of the carriage and apron is a shaft
89 carrying adjacent to its left-hand end a
collar 40, said collar being of a diameter to
fit in the recess 37 when the shaft is given a
longitudinal movement in a manner here-
inafter described. On the end of said shaft
adjacent to said collar 40 is pinned or keyed
the hub 42’ of a disk 42, said disk having
ratchet teeth 43 around a section of its pe-
riphery.

Sleeved upon the hub of the disk is a
curved stop-arm 44 having a stop 45 pro-
jecting from its free end. In a chamber 46
of the stop-arm 44 is mounted a plunger 47
having a. knob 47 and surrounding this
plunger and normally tending to drive it in-
ward is a spiral spring 48. At its inner
end the plunger is reduced at 47* to enter an
opening 49 in the disk 42, and lock the arm
to said disk. -

At its extreme inner end the shaft 39 is
provided with a collar 50 which is closely
adjacent to the hub 42’ and the hub of the
arm 44 mounted upon said hub 42" as illus-
trated in Fig. 6. For rocking the shaft 39
and thus adjusting the disk 42 in an arcuate
path various devices may be employed and
I have shown for this purpose a pinion 51
carried by the shaft 39 and actuated by
means hereinafter set forth.

In a bracket 52 projecting laterally from
the inner side of the arm 44 is mounted a
plunger 53, said plunger having at its inner
end a pawl 54 which engages the ratchet-
teeth 43 of the disk 42, and being held to its
work by means of a coiled spring 55 sur-
rounding the stem of the plunger, and
mounted between the pawl-head thereof and
a screw 56 threaded into the bracket and
throngh which the stem passes. By releas-
ing the plunger 47 by means of the knob 47
the arm 44 may be swung around the hub
497 of the disk 42, and it will be held in any
desired position by means of the plunger 53.
Depending from the apron of the carriage
is a stop 57, shown in the nature of a pin,
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although it may be of any other form, said
stop being located on the carriage at the end
of the guideway 88 thereof.

Designated by 58 is the longitudinal arm
of a bracket or support mounted for limited
sliding movement in the guideway 38, and
having a vertical arm 58’, which is sleeved
upon the hub 42’ between the disk 42 and the
collar 40 (see Fig. 6). In the horizontal arm
is mounted a spring-actuated plunger 59,

and on it is carried a horizontally projecting.

stop-pin 60 which is adapted to engage the
free end 34 of the latch-lever 84, and a hori-
zontal stop 61 is also mounted on the arm 58,
and it engages with a stop-pin 62 depending
from the apron, and serves to limit the
rearward movement of the arm 58.

In the outer side of the frame 1 is formed
a T-slot 63 and fitted to said outer side over
the slot_therein, is an angular stop-bracket
64. A T-nut 65 is fitted in the slot and a
bolt designated generally by 66 passes
throngh the bracket and is threaded into said
T-nut to secure said bracket in place. By
loosening this bolt the bracket may, of course,
be adjusted along the line of the slot and
then again secured in position. In a web
of the bracket are formed a series of perfo-
rations preferably on a curved line, for the
reception of stop-rods 67 of different lengths,
while passing through bosses 68 on the top
of the bracket are screw-bolts 68’ for clamp-
ing the stop-rods in place. As will be evi-
dent by loosening these bolts any stop-rod
may be adjusted longitudinally in its seat,
and then again clamped in position. These
stop-rods are arranged parallel to each
other, and must be as many in number as
there are tool-holders in the turret of the
machine hereinafter described, although they
may exceed said number. In the present
instance twelve stop-rods are illustrated, but
there may be a less number employed, pro-
vided they equal in number the tool-holding
seats of the turret, as above stated.

In this class of machines it is important to
control the movement of the carriage from
the turret. In other words, to limit the car-
riage movement longitudinally when the
work performed by the particular tocl in
use has been accomplished, and it is neces-
saiy to index the turret and bring another
tool into position for operation. This result
is accomplished in the present instance by
means about to be described.

Designated by 70 is a tool-holding turret
which 1s shown as of the open variety, and
1s provided with a series of rectangular seats
71 for holding the tool-carrying blocks,
This turret may be supported for inter-
mittent rotation, or indexing, in any desired
way, and, as shown in the drawings, is
mounted upon a rod 72, and is provided with
a depending ring 73, slotted at intervals at
T4 to receive lugs or projections 76, with

2

which a locking-bolt 77 may engage, as illus-
trated in Fig. 4. Surrounding the turret is
a cam 78 of constantly increasing radius for
the greater part of its circumference, the
remaining portion of its periphery being
concentric to the axis of the turret, and
serving as a joining curve having no func-
tion. Depending from the turret are con-
centrically-arranged pins 79, with which the
notched end 80" of an indexing-pawl 80 en-
gages in a manner hereinafter described.
Designated by 81 is a turret slide, mount-
ed in a way of the carriage 7 to which it is
secured by a strap 82, and rising from said
turret-slide is the tubular base 83 wupon
which the turret rests. From the turret-
slide projects an extension 81’, chambered to
receive and guide a rack 84, carrying a stud
85 upon which is mounted an antifriction
roller 86, the top of the extension 81’ being
slotted at 812 to permit of the passage of
said roller, A shaft 87 is journaled in the
extension of the turret-slide, and has splined
to its upper end a toothed sector 88 and to
its lower extremity a bevel-gear 89, the lat-
ter being in mesh with a bevel-pinion 90, the
hub of which is journaled in a bracket 91
depending from said extension 81’. This

~pinion is provided with a feather 92 work-

ing in a longitudinal groove 93 of a shaft 94
journaled in the carriage 7, and having
keyed thereto a spur-pinion 96,—the slide 7
being chambered at 97 to receive the Ppinion,
and said chamber being closed at its end by
a bushing 98 through which the shaft 94
passes,—longitudinal movement of said
shaft being prevented by a collar 99.

In bores of the carriage 7 and apron 13 is
mounted a parti-tubular plunger 100 having
rack-teeth 101, at its upper end in mesh with
the pinion 97, and rack-teeth 102, at its
lower extremity in engagement with the bar-
rel-pinion 51 of shaft 39. Separated bars
103 in the apromn 13, serve as guides for the
plunger 100, and in the bore of said plunger
1s mounted a coiled spring 104, upon the top
of which rests a pin 105, the upper extremity
of said pin bearing against the under side

of a cap-screw 106, closing the bore in the
carriage—see Fig. 18, :

It will be seen from Tigs. 4, 13 and 14
that when the turret is indexed the rack 84
will be gradually actuated by the cam 78
toward the right, thus rotating the sector 88
and shaft 87 from left to right and the
bevel-pinion 89 in the same direction. As
stated, this bevel-gear intermeshes with the
bevel-pinion 90, and drives it, shaft 94, and
spur-gear 96 in a reverse direction, or from
right to left, consequently raising the rack-
plunger 100 and rotating the pinion 51,
shaft 89, disk 42, and stop-arm 44 from left
to right, to carry the stop 45 opposite an-
other of the stops 67.

From what has been stated it will be ap-
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parent that my apparatus involves a travel-
mg carriage, a pair of stop elements one
movable with the carriage and the other
supported independently of the carriage, one
stop element comprising a series of stops co-
operative with the other stop, and means for
automatically operating one of said stop
elements whereby the carriage may be
stopped at different points in its travel and
one of said stop elements being manually
operable to control the stoppage of the car-
riage by said stop elements independently of
the automatic stoppage. :
The different parts to which I have just
briefly alluded may take a variety of forms.
In the present case the part 44 constitutes
one "of said stop elements and although it
is movable with the carriage this is not es-
sential while the series of stops 67 may pre-
sent the other stop element. As will be ap-
parent the part 44 is shiftable by hand al-
though it is normally locked or held against
movement with respect to the disk 42 by
suitable means such asthose described. Nor-
mally the arm 44 is rigidly coupled to the
disk 42 so that the two parts operate in
effect as one. Through mechanism of a suit-
able type the arm 44 is caused to swing so as
to be brought opposite a predetermined sto
of the series of stops 67. When therefore
on the movement of the carriage the stop 45
strikes the preselected stop 67 the carriage
feed continues the movement of the arm be-
ing arrested. This arrest of the arm causes
mechanism hereinafter deseribed to stop the
further advance of the carriage. During the
automatic action of the machine or when the
arm 44 is being operated automatically by
mechanism set 1 action by the turret the
plunger 47’ rigidly connects the arm 44 with
the disk 42. The arm may, however, be
angularly adjusted with respect to the disk,
this being rendered possible by the disen-
gagement of said plunger from the disk by
reason of which the said arm can be swung
oppositely from its central and normal po-
sition to engage the stop of those stops 67
which it had just engaged when under auto-
matic control. - It will be assumed for illus-
tration that the turret had so operated mech-
anism that the stop 45 will engage the third
stop 67 and that it is desired to repeat this
operation. This result can be readily ac-
complished by virtue of the adjustment set
forth. To do so the arm 44 will be swung
back by hand after it has been uncoupled
from the disk 42 to engage said third stop
during the second advance of the carriage,
means being provided ‘as is obvious to
firmly retain said arm 44 in its manually ad-
justed position. For this purpose the
plunger 53 answers the purpose the tip of
the same being adapted to enter one of a
series of notches or tooth spaces 43 on the
periphery of the disk 42. The number of

971,886

these tooth spaces or notches is preferably
twice that of the stops so as to always in-
sure a proper positioning of the arm 44 with
regpeet to said stops 67. Tt will be clear that
T do not restrict myself to the means illus-
trated in the drawings and described here-
in for obtaining the mdependent control of
the carriage.

For indexing the turret any desired means
may be employed, and shown for this pur-
pose are devices covered by my application
filed May 11, 1905, Serial Number 259,981
which will now be described.

Designated by 107 is a rod mounted in a
guideway of the extension 81’ of the tur-
ret-slide 81, said rod having an inclined for-
ward end 107/, and secured to its under side
just back of the incline is a spring 108, hav-
ing a latch 108’ adapted to engage the inner
side of a rib 5" extending across the lower
surface of the groove in the face of the
abutment 4,—said latch being beveled on its
under surface at 108% so that it will snag
over the rib 5" and engage the rear bevele
side thereof.

Rigid with the inner end of rod 107 is a
head 109 having an inclined cam 110, and in
a chamber of the cross- or turret-slide 81 1s
an angle lever 111, rigid with a rock-shaft
112, and having a stud or pin 113, in one of
its arms, said stud engaging the inclined
cam 110. Secured at one end to the shaft
112 and at the other end to the cross-slide
is a torsion-spring 114, whose tendency is to
rock said shaft and hold the pin 113 against
the cam 110. A slot 115 in the head 109
permits the rocking of the shaft 112 and its
arm carrying the stud 113 under the stress
of spring 114 after the stud passes off the
under side of said cam. In the other arm
116 of shaft 112 (the two arms constituting
the angle-lever) 1s a pin 117, which is in
contact with an arm 77’ depending from
the locking-bolt or slide 77, the latter hav-
ing a notch 772 with flared or inclined walls
to engage the inclined locking-lugs 76 on the
depending ring 73 of the turret.

In the body of said locking-bolt is a slot
118 in which is fitted the turret-shaft 72.
Sliding on the head 109, provided with stop
109’, and extending inward therefrom is a
block 119 upon which is pivoted at 120 the
arm 80 carrying at its inner end the dog 80
for engaging the indexing-pins 79. Ixtend-
ing from this block is a rod 121 having a
collar 1217, and surrounding said rod is a
coiled spring 122, one end of which bears
against said collar and the other end against
a screw 123 threaded into the slide, as illus-
trated in Figs. 8 and 4.

In line with the depending arm 77% of the
locking-bolt 77 is a plunger 124 mounted in
a chamber of the slide, and reduced and col-
lared at 124’ to receive one end of a coiled
spring 125, the other extremity of which
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bears against a screw 126, as illustrated in
I'ig. 4. Normally the locking-bolt is in en-
gagement with one of the lugs or projections
76, and 1t is, therefore, necessary to with-
draw said bolt before the turret can be in-
dexed. As the carriage 7 moves to the rear
carrying with it the cross-slide 81, the rod
107 will move with said cross-slide until the
end thereof enters the groove in the face of
the abutment 40 and the end 108’ of spring
108 snaps behind the inclined rib 5’, and as
said carriage continues its rearward move-
ment the rod 107 will be held stationary and
the pin 113 of arm 111 will travel along the
under surface of cam 110 and rocks the
shaft 112, thereby causing the pin 117, of the
other arm of the angle-lever to engage the
inner side of the depending arm 77" of the
locking-bolt, and to push said bolt rear-
ward, against the stress of spring 25 to with-
draw its inner, notched end from the stop 76
and thus release the turret, said bolt being
held in its withdrawn position until the
turret is indexed by the engagement of one

5 of its depending pins 79 with the dog 80/,

and until the pin 113 has traversed the en-
tire inclined surface of the cam 110. At the
conclusion of the indexing operation the pin
113 leaves the end of said cam 110, enters the
slot 115 of head 109, and passes into an ex-
tension 115" of said slot located above the
cam,—such action being caused by the rock-
ing of shaft 112 by the torsion-spring 114.
This completes the indexing operation, and
the spring-actuated plunger 124 now comes
into action, and as it is in engagement with
the arm 77" the locking-bolt is shot forward
to engage the lug 76 of the turret opposite
its notched end and again secure said turret.
As the locking-bolt moves forward the arm
77" thereof engages the pin 117, and the rod
107 having been forced to normal position
by the spring-actuated plunger 194, the pin
113 of the angle-lever 111 will again be
brought into position for contact with the
under side of the cam 110 in readiness to
repeat the operation.

While the indexing and locking mechan-
ism shown and described in my above men-
tioned application is employed in the pres-
ent case, it is distinctly to be understood that
the invention is not limited thereto, for other
mechanism may be utilized for accomplish-
ing these results if desired.

For the various kinds of work the ma-
chine is designed to accomplish it is neces-
sary to impart a transverse movement to
the turret-slide, and to arrest said move-
ment at the point desired, and to enable
these results to be carried out both auto-
matic and manual feed-mechanisms are em-
ployed, as will now be described.

On its under side the cross-slide 81 is
chambered at 812 to receive the tenon 127/
of a nut 127, said tenon being internally

S

threaded at 1272, and being locked to the
cross-slide by a screw 128,as shown in Fig. 8.

In the carriage 7 is journaled a feed-
screw 129, said feed-screw abutting at one
end against a nose on the head of a plug
130, said plug being fitted in a bore of the
carrlage and abutting at its other end
against the tip of a screw-bolt 131 threaded
into the bore, and having a jam-nut 132 to
lock it against movement after it has been
adjusted. At its front end the feed-screw is
journaled in a bearing-bracket 133 clamped
to the carriage T by a screw 184 and beyond
said bracket is reduced at 129’ to receive
separated disks 135, 185" keyed to said re-
duced end.

Designated by 186 is a hand-wheel having
a perforated web 136", said hand-wheel be-
ing loose upon the screw-shaft, and its web
being faced with leather or other friction-
disks or washers 137, 137 bearing, respec-
tively, against the keyed disks 185, 135
Nuts 138 lock the hand-wheel in place so
that when rotated it will drive the feed-
screw and enable the cross-slide to be manu-
ally adjusted when the parts are in proper
positions to enable this to be accomplished,
but should they not be in such positions the
friction-grip described will permit the hand-
wheel to rotate idly without operating said
screw.

It will be apparent therefore that my ap-
paratus comprehends a traveling carriage, a
stop for arresting the motion of the car-
riage, a screw for advancing said carriage,
a hand wheel for operating the screw and
movable relatively thereto, and means for
transferring the effect of the wheel to the
screw and for permitting motion of said
wheel when the carriage strikes said stop by
virtue of which no injury can result to said
stop or other parts of the machine related
thereto. The mechanism for accomplishing
the object in question may take various forms
although I have shown and deseribed one
simple and advantageous means for the pur-
pose. :

To the barrel of the screw and located in
a chamber 139 of the carriage is pinned or
otherwise secured a pinion 140, which en-
gages with power-driven mechanism herein-
after set forth.

On the driving-shaft 15, and splined
thereto, is a worm 141, said worm engaging
a worm-wheel 149,

A longitudinally perforated and flanged
(at its inner end) bushing 143 is inserted in
the side of the apron 13, where it is secured
by a collar 144, and through said bushing
passes the end of a stepped tubular shaft 145,
the end of said shaft being externally
threaded at 145”. Through the longitudinal
perforations of the bushing pass rods 146,
one of which is shown in Fig. 7, and bearing
against the outer ends of the rods is a washer
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147 splined upon the shaft. A nut 148 is
threaded upon the end of the shaft adjacent
to the washer 147, and serves when adjusted
to drive the same inward against the ends of
the rods.

Within the tubular shaft 145 is a rod or
shaft 149, having a reduced end 149" upon
which is splined a chambered knob 150 held
in place by a headed screw 151, threaded
into the end of the rod, the chamber of the
knob inclosing the washer 147 and nut 148.
At its inner end this rod is provided with a
flange 149° bearing against the end of the
tubular shaft and with an enlarged exter-
nally-threaded extremity 149°.

Designated by 152 is a bracket constitut-
ing practically a part of the apron 13, and to
which it is secured. In the upper end of this
bracket is formed a bearing 158 for the re-
ception of the tubular hub 154" of a friction-
cone 154, the hub of said cone being splined
at 155 to the end of the tubular shaft 145.
On. its periphery this cone is inclined to fit
a similarly inclined surface on the under
side of the flange of the worm-wheel 142, as
shown in Fig. 7. Secured by a screw 156 1o
a step of the tubular shaft 145 at the inner
side of the worm-wheel 142, is a disk 157,
said disk being faced with leather or other
friction-material 158. Loosely sleeved upon
the tubular shaft is another disk 159 having
a hub 159" which extends along the shaft to
a short distance from the hub of the disk 157.
Said disk 159 is provided with a series of
seats or recesses in which are inserted short
coiled springs 160 which bear against a
washer 161 keyed to the hub of said disk
159, and having a disk of leather or other
friction - material 162 secured to its inner
face. Mounted between the friction washers
158 and 162 and loosely sleeved upon the
hubs of the disks 157 and 159 is a spur-
pinion 163 having side plates or disks 164
1647, of the diameter of the friction-wash-
ers, said side plates or disks being secured to
the body of the pinion 163 by pins 165, as
illustrated in Fig. 7.

Intermeshed with the pinion 163 is an
idler gear 166, and said idler gear is in en-
gagement with the pinion 140, keyed to the
barrel of the feed-screw 129. A spline 167
connects the bushing 143. with the tubular
shaft 145, and the disks 157, 159 are also
splined to said shaft at 168, the latter being
longitudinally adjustable of said tubular
shaft for a purpose hereinafter stated. As
will be evident the pinion 163 is held to ro-
tate with the tubular shaft 145 by the fric-
tional connections described, and, therefore,
if, in case of obstruction of any kind, the
pinion should be prevented from rotation the
shaft may continue in action. By reaction
of the springs 160 against the disk 161 the
disk 159 is kept snugly against the end of
the bushing 143, and as the hub of said disk
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159 is keyed to the disk 161 it will be ob-
vious that when it is necessary for any cause
to increase the friction upon the pinion this
may readily be accomplished by removing
knob 150, which is splined to the reduced
end of rod 149, applying a wrench to nut
148, and thus forcing the washer 147 and
rods 146 inward, thereby forcing the disk
159 and the washer 161, the hub of swhich is
splined thereto, longitudinally of the tubular
shaft, and crowding the friction-disk 162
against the outer side-plate 164 of the pinion
163, thus also forcing the pinion cndwise
and causing its inner side-plate 164" to bear
with greater pressure against the friction-
surface of the disk 157, the hub of which 1s
splined to the tubular shaft 145 as aforesaid.
When this result has been accomnplished the
knob 150 is veplaced on the reduced end of
the rod 149 and the serew 151 is re-inserted
in the end of said rod to secure the knob in
place, after which the shaft may be actuated
by hand in the manner above described.

It is a desideratum to limit positively the
movement of the cross or turret-carrying
slide, and to provide means whereby this
movement of said slide may be controlled to
enable a tool to reduce the stock carried by
the usual rotary spindle (not shown) to the
desired extent, or to perform other work
upon the stock with precisionized. acearacy,
and for accomplishing these results the
mechanism now to be described may be util-
ized, although the invention is not hmited to
said mechanism. -

In the top of the carriage 7 a chamber 169 is
formed and pinned to the bottom wall of said
chamber, and transversely arranged therein
is a perforated block 170. To the carriage at
the outer end of the chamber is secured by
serews 171, or otherwise, a bearing-block 172
for the reception of journals 173, on the
outer ends of screws 174, each screw being
provided with a reduced and cylindrical tip
175 which is inserted in the perforation for
its reception in said block 170. At its outer
end each screw is collared in its bearing
172 at 176, 176’, to prevent longitudinal
movement of the screw, which is provided
with a rectangular head 177 for the recep-
tion of a wrench 178, whereby the screw
may be rotated as illustrated in Figs. 9 and
10." Threaded into the block over the jour-
nal 173 of each screw is a bolt 179 which
serves to lock the screw against rotation
after it has been adjusted.

Designated by 180, and each being of like
construction, are stop-blocks having flat un-
der surfaces 180" resting upon the bottom
wall of the chamber 169 in the carriage, and
each also having a .stop-lug or projection
181. As shown by Fig. 9 these stop-blocks
are disposed in various adjusted positions
upon the bottom of the chamber in the car-
riage, and as will be obvious, each of them
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may be adjusted to any desired position by |

applying the wrench 178 to the squared end
of the screw thereof, so that provision is
made for the desired disposition ‘of the
blocks or any of them.

To the end of the cross-slide 81 is secured
a bracket 182, said bracket being cham-
bered at 183 and 184 for purposes hereinaf-
ter described, and having an extended bear-
ing 185. In the bearing 185 is journaled a
shaft 186 and keyed to the outer end of said
shaft is a knob 187. Secured to the inner
end of the shaft 186 and mounted in the
chamber 184 of the bracket is a pinion 188,
and in mesh with said pinion is another pin-
ion 189 carried by a short shaft 190 jour-
naled in the bracket, said shaft being pro-
vided at its inner end with a spur-gear 191
working in the chamber 183 of the bracket
and said spur-gear having a series of lock-
ing notches 192 in its outer face with which
engages a detent 193 backed by a spring 194,
and working in a chamber of the bracket the
outer end of said chamber being closed by
a screw 195, On a ledge 182’ of the bracket
is fitted for sliding movement a rack 196 and
to this rack is secured, by screws 197, and
dowel-pins 198, a block 199 having a stop
200 depending from its lower side. By re-
ciprocating the rack and block in the man-
ner described it will be seen that this stop
200 may be placed at any desired position
transversely of the chamber 169 of the car-
riage 7, and, consequently, may be so dis-
posed that it may be brought opposite any
of the screw stops 180. Therefore, it will
be seen that when the cross slide moves
transversely of the carriage, when actuated
by either the power or the hand-controlled
mechanism described, the limit of such
movement is determined by the position of
the stop 180 in line with the stop 200 of
said cross-slide. When this engagement of
the two stops 180 and 200 takes place the
constantly-driven power mechanism would
cause trouble were it not for the fact that
the pinion 163 thereof is frictionally held
in_ the manner described, therefore, when
this engagement of the stops takes place the
pinion will be held stationary and the fric-
tion-mechanism described will enable the
power-mechanism to continue in action
without danger of breakage of any of the
parts of the machine. A micrometer sleeve
201 1s mounted on the hub of the disk 135 to
indicate the adjustment of the feed-screw.
While the details of the machine and its
mode of operation have been fully described
abrief résumé of said mode of operation will
now be given.

Should it be desired to run the machine by
power without actuating the cross-slide au-
tomatically the knob 150 is grasped and the
rod or shaft 149 rotated in a direction to
withdraw the friction-cone 154 from the

7

worm-wheel 142, and then the continuously-
driven worm 141 will rotate the worm-wheel
idly upon its step of said shaft 149 and the
pinion 163 will remain idle. Now, by

. grasping the hand-wheel 136 the screw 129

may be actuated to traverse the cross-slide
81, the gear 166 (in mesh with pinion 140)
and pinlon 163 idly rotating upon their sup-
ports. When, however, the stop 200 engages
one of the adjustable stops 180 further rota-
tion of the feed-screw will cease, the hand-
wheel slipping between the friction-washers
137, 187" of the disks 135, 185" of said feed-
screw shaft. When hand-controlled gearing
is employed to reciprocate the carriage the
drop-box 17 is in the lowered position
shown in Fig. 12, and the worm 23 is out
of engagement with the worm-wheel 24.
Now by rotating the capstan-wheel 14 the
pinion 9 will be driven by the gearing con-
trolled by said wheel, and as it is in engage-
ment with the stationary rack 8 the carriage
7 will be moved along the lathe-bed, the
shaft 25 and worm 24 and pinion 27 secured
thereto rotating idly, as described.

Should power-driven mechanism be re-
quired for actuating the carriage and cross-
slide, the handle 29 of arm 29 is grasped,
and the drop-box is raised and latched in
position to engage the continuously-driven
worm 23 with the worm-wheel 24, thus ro-
tating the pinion 27, gear 28, and the shaft
catrying the pinions 9 and 10, said pinion 9
being in mesh with the rack 8, as stated.
Movement, of the carriage toward the spindle
will now take place until the lever 84 is
tripped by the engagement of the stop 45 of
arm 44 with the end of the one of the rods
67 it is opposite. Just-as this engagement
takes place the carriage moves onward a
slight distance or until the stop 60 of bracket
58 (the motion of said bracket with the car-
riage having been arrested by the engage-
ment of the stop described) engages the
lower end 34* of lever 34, trips said lever,
thereby releasing the latches on the lever
and arm 29, and permits the drop-box to fall
and carry its worm 23 out of engagement
with the worm-wheel 24, after which the
capstan-wheel is grasped and the carriage is
run back. During this rearward movement

of the carriage the rod 107 engages the abut-

ment 4 and the turret is indexed in the man-
ner above set forth, and after said rod leaves
the abutment said turret is locked in place
by the means set forth. During the index-
ing movement of the turret the cam 78 ro-
tating with said turret actuates through the
rack 84, pinion 87,shaft 88, and other mecha-
nism described and shown in Fig. 18, the
toothed disk 42, and said disk will carry
with it the stop-arm 44 and bring the stop
45 at the end thereof opposite the stop-rod
67 with which it is then intended to co-
operate. To throw the cross-feed mecha-
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nism into action the knob 150 is grasped and
the shaft 149 turned to cause the screw 149°
at the end thereof to force the friction-cone
into engagement with the worm-wheel 142,
thus driving the gearing described for auto-
matically actuating the feed-screw 129 of
said cross-slide, the movement of which may
be arrested at any desired point by the stop
200 when it engages the stop 180 then in line
with the same. Provision is thus made for
both automatic and manually - controlled
gearing in the same machine, and for ac-
tuating the cross-slide and carriage simul-
taneously, and by actuating the driving-
shaft 15 by the usual reversing and stop-
mechanism (not shown) automatic control
of the cross-slide and carriage may be ef-
fected, so that both elements may be ad-
vanced and withdrawn by the same mecha-
nism, if desired. It will also be apparent
that I provide a slide, a stop for arresting
the movement of the slide, a screw for oper-
ating said slide, a hand-wheel for operating
said screw, and means for causing the hand-
wheel to apply at all times a uniform power
to suid screw by reason of which no matter
how the power applied to the said hand
wheel may vary the slide will always strike
said stop-with the same force. I have here-
inbefore described simple and effective means
whereby the advantage set forth is made
possible.

It is to be understood that the invention is
not restricted to the precise devices shown
and described for carrying out the various
operations of the machine, for many changes
may be made that will be within the scope of
the invention, and various stop-devices dif-
ferent from those shown, but capable of ac-
complishing the same results may be em-
ployed, if desired.

Having thus described my invention, what
I claim 1s:

1. The combination of a carriage, mecha-
nism for feeding said carriage, a series of
stops, a stop element movable with the car-
riage said series of stops being positioned to
engage said stop element at different points
in the advancing movement of said carriage,
a turret supported by said carriage, mecha-
nism operated from said turret for operating
said stop element step by step to bring it
into position to engage different stops of
said series at different points in the travel of
the carriage said series of stops being mount-
ed on the framework and said stop element
being manually adjustable whereby it may
be shifted into position to engage any one of
said series of stops independently of said
automatic operation, and mechanism for
throwing the carriage feeding mechanism
out of action when any stop of said series is
engaged by sald stop element when the car-
riage is under automatic control.

9. The combination of a traveling car-
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riage, a pair of stop elements one movable
with the carriage and the other supported
independently thereof one stop element com-
prising a series of stops cooperative with the
other stop element to effect the stoppage of
the carriage at different points in its ad-
vancing movement, means for automatically
operating one of said stop elements to effect
an automatic stoppage of the carriage by the
engagement of said stop elements, one of the
latter comprising two members one of which
is manually adjustable with respect to the
companion member to position the same for
engagement by any one of said scries of
stops, and means for rigidly fastening said
manually-adjustable member to said com-
panion member.

3. The combination of a traveling car-
riage, a turret supported by said carriage, a
series of stops supported ndependently of
the carriage, a disk, means operable by the
turret for oscillating said disk, and a stop
member to engage any one of said stops an-
gularly adjustably connected with said disk.

4. The combination of a traveling car-
riage, a turret supported by said carriage, a
series of stops supported 1ndependently of
the carriage, a disk movable with the car-
viage, mechanism operable from the turret
for oscillating said disk, a stop member an-
gularly adjustably connected with said disk
and adapted to engage any one of said stops,
a device for movably connecting said stop
member and disk and adapted to normally
hold said stop member in a central position,
the disk having a plurality of notches which
are in number.twice those of said series of
stops, and a detent supported by said stop
member and adapted to engage any one of
said notches.

5. The combination of a traveling car-
riage, a turret supported by said carriage, a
series of stops supported mdependently of
the carriage, a disk movable with the car-
ringe, mechanism operable from the turret
for oscillating said disk, a stop member an-
gularly adjustably connected with the disk,
a coupling device supported by said stop
member the disk having an opening to re-
ceive said coupling device, and a detent also
carried by the ston member, the disk being
notched to receive said detent to hold the
stop member in its various adjusted po-
sitions.

6. The combination, with a support, and
with a series of stops mounted thereon, of
means for independently adjusting said
stops; a cross-slide; a carrier adjustable in
a chamber of the cross-slide; a stop carried
by the carrier; a rack for actuating the
carrier; a gear in mesh with the rack; means
for driving said gear; and means for lock-
ing said gear after the carrier has been ad-
justed.

7. The combination, with a carriage, and
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with a driving shaft; of means operated by
the driving-shaft for actuating the carriage;
a cross-slide on the carriage; means oper-
ated by the driving-shaft for actuating said
cross-slide; adjustable stops on the carriage;
a stop on the cross-slide; and means for ad-
justing said stop on the cross-slide to Pposi-
tion it for engagement with any selected
stop of the carriage.

8. The combination, with a carriage, of a
driving - shaft, gearing operated by said
driving-shaft for actuating the carriage; a
stop for limiting the advance movement of
the carriage; means controlled by said stop
for disengaging a driving element of said
gearing; a cross-slide mounted on the car-
riage; means actuated by said driving-shaft
for operating the cross-slide; and adjust-
able stop-devices for limiting the movement
of the cross-slide.

9. The combination, with a carriage, and
with a cross-slide, of a turret on the oross-
slide; a movable stop on the carriage; a
series of stops with any of which said mov-
able stop may engage: a cam on the turret ;
means for indexing the turret; and means
controlled by said cam for adjusting the
movable stop when the turret is indexed.

10. The combination, with a carriage, of
a driving-shaft; gearing, including a worm-
wheel, for operating said carriage from the
driving-shaft; a worm on the driving-shaft;
a drop-box for said worm; means for latch-
ing the worm in engagement with the drop-
box; a stop on the carriage; a device mov-
able on the carriage, and by which said stop
is carried; means carried by said device for
tripping an element of the latching-mecha-
nism, and releasing the drop-box; and a
stop on the machine-bed with which ‘the stop
on the carriage is adapted to engage.

11. The combination, with a carriage, of a
driving-shaft; a pinion. on said driving-
shaft; a drop-box sleeved upon_the driving-
shaft; a pinion journaled in the drop-box,
and in mesh with the pinion of the driving-
shaft; a latch for securing the drop-box; a
worm actuated by the pinion; a worm-
wheel ; gearing operated by the worm-wheel
for actuating the carriage; a stop movably
mounted on the carriage; a cross-slide on
the carriage; a turret carried by the cross-
slide; a cam on said turret; means for in-
dexing the turret; means actuated by the
cam_for shifting the movable stop of the
carriage when the turret is indexed; a, series
of adjustable stops with any of which said
movable stop may engage {o limit the ad-
vancing movement of the carriage; and
means controlled by the movable stop for
tripping the Iatch of the drop-box.

12. The combination, with a carriage, of a
cross-slide thereon; a feed-screw for adjust-
ing said cross-slide; gearing for actuating
said feed-screw; a worm; a loosely-mounted

worm-wheel; a friction-clutch; a tubular
shaft; means connecting the friction-clutch
with said tubular shaft; a pinion lposely
mounted with relation to said tubular shaft,
and connected with the gearing for actuat-
ing the feed shaft; frictionally-driven mech-
anism on the tubular shaft” for actuating
the pinion; a stop on the cross-slide; and a
stop on the carriage with which the stop on
the cross-slide is adapted to engage,

13. The combination, with a driving-shaft,
of a carriage; mechanism actuated by the
driving-shaft for operating the carriage; a
tubular shaft; gearing actuated by the driv-
ing shaft for operating said tubular shaft;
a clutch in said gearing; a frictionally-held
pinion; a cross-slide; a feed-screw; means
actuated by the frictionally-held pinion for
operating said feed-screw; a stop on the
carriage; and a stop on the cross-slide
adapted to engage said stop on the carriage.

14. The combination, with a carriage, and
with means for actuating the same, of a cross-
slide on said carriage; means for actuating
said cross-slide; a series of stops upon the
carriage; means for independently adjusting
each of said stops transversely of the car-
riage; a rack movable on the cross-slide; a
block carried by said rack; a stop depend-
ing from the block; a pinion in mesh with
the rack, said pinion having a notch; a de-
tent for engaging said notch, and securing
said pinion affer the rack has been adjusted ;
and means carried by the cross-slide for
actuating the pinion.

15. The combination, with a driving-
shaft, of a slide; a support for said slide;
means for actuating said slide; a gear actu-
ated by the driving-shaft; a shaft upon
which said gear is mounted; a clutch for
locking said gear to said shaft; a friction-
ally-held pinion carried by the shaft; means
actuated by the frictionally-held pinion for
actuating the mechanism for actuating the
slide; a stop on the slide; and a stop on the
support with which the stop on the slide is
adapted to engage.

16. The combination, with a carriage hav-
ing an apron, said apron provided with a
guideway, of a bracket mounted in said
guideway, and having an arm at an angle
to said bracket; a shaft passing through the
carriage-apron; a sleeve rigid with said
shaft, and mounted in a bearing of the
angular arm of the bracket; a stop-arm car-
ried by the sleeve; a stop on the machine-
frame for engaging said stop-arm, and
shifting the bracket longitudinally; a
pivoted latch-lever; a stop projecting from
the bracket, and adapted to engage the lower
end of the pivoted latch-lever; a driving-
shaft; a drop-box sleeved upon said driving-
shaft; a pinion on the driving - shaft; a
shaft journaled in the drop-box; and driven
by said pinion; an arm projecting from said
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drop-box, and having a latch-element to en-
gage the latch-lever; a rack on the frame-
work; ,and gearing connecting the shaft
journaled in the drop-box with said rack.
-17. The combination, with a carriage,and
with a cross-slide thereon, of a turret sup-
ported on the cross-slide; means for index-
ing the turret; a reciprocatory plunger; de-
vices controlled by the turret for actuating
said plunger in one direction when the
turret is indexed; a spring for returning
the plunger; a rack on the plunger; a shaft
journaled in the apron of the carriage; a
pinion on said shaft, and in mesh with the
rack; a sleeve rigid with said shaft, and hay-
ing projecting hubs; a toothed disk rigid
with the sleeve; an arm sleeved upon one of
the disk-hubs; a spring-actuated detent en-
gaging the teeth of the disk and carried by

‘the arm; a stop also carried by the arm; a

stop on the frame, and codperating with said
stop of the arm; a power-drive for the car-
riage; and means actuated by the stop-arm
when it engages the stop of the frame for

releasing the said power-drive, and arvest-

ing the movement of said carriage.

8. The combination, with a lathe-bed, of
an abutment having a grooved face, and ad-
justable longitudinally thereon; a carriage;
a cross-slide on the carriage; a turret; de-
vices for indexing said turret; a movable
rod mounted on the cross-slide and con-
nected with the turret-indexing devices; and
a latch for engaging the end of said rod
with part of the grooved face of the abut-
ment.

19. The combination, with a lathe-bed, of
a carriage, a cross-slide; a turret; turret-
indexing devices; a rod for actuating said
devices; an abutment having a wide face,
said face being grooved, and a wall of the
groove having a catch; and a latch carried
by the rod, and snapping over said catch
when the end of the rod enters said groove.

90. The combination, with a carriage, of
a series of separated stops located in parallel
planes, and adjustable thereon; a cross-slide
on the carriage; a chambered bracket se-
cured to the cross-slide, and having a bear-
ing; a shaft journaled in said bearing; a
slide movable in a chamber of the bracket;
gearing actuated by the shaft for operating
the slide; and a stop carried by said slide.

91. The combination, with a carriage, pro-
vided with an apron, of a cross-slide mount-
ed on the carriage; means for actuating said
cross-slide; a gear-train carried by the
apron; a tubular shaft journaled in the car-
riage; a rod passing through said tubular
shaft, and having a thread at one end, and
a knob at its opposite extremity; a friction-
cone having a hub journaled in the bearing
of a part of the carriage, said hub being in-
ternally-threaded to engage the thread of

the rod; a worm-wheel loose upon the tu-
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bular shaft, and adapted to be clutched
thereto by the friction cone; means for ac-
tuating said worm-wheel; means for con-
necting the friction-cone with said tubular
shaft; a pinion frictionally held upon the
tubular shaft; and means for connecting
said pinion with the mechanism for actuat-
ing the cross-slide.

22. The combination, with a carriage pro-
vided with an apron, of a bushing mounted
in said apron; a tubular shaft journaled at
one end in the bushing; a friction-cone hav-
ing a hub journaled in a bearing of part of
the carriage, and in which hub the other
end of said tubular shaft is splined ; a worm-
wheel loose on the tubular shaft adjacent to
the friction-cone; disks having hubs, one of
which is secured to the tubular shaft, and
the other of which is splined thereon; fric-
tion-washers; a disk keyed to the hub splined
upon the tubular shaft; springs bearing
against said disk; rods passing through the
bushing and engaging the spring-carrying
disk ; means for adjusting said rods; a pin-
ion having connected side-plates mounted
on said hubs; a cross-slide; and mechanism
actuated by the pinion for operating said
cross-slide.

98. The combination, with a carriage hav-
ing an apron, and with a cross-slide mount-
ed on said carriage, of a screw for actuating
said cross-slide; a pinion on said screw; an
idler in engagement with said pinion; a
tubular shaft carried by the apron and car-
riage; a disk having a series of recesses and
a hub, the end of which is splined to said
tubular shaft; springs in said recesses; a
second disk keyed to the hub of the first-
named disk; means for adjusting said first-
named disk; a friction-washer; a disk hav-
ing a hub secured against longitudinal
movement to the tubular shaft; a friction-
washer mounted on said disk; and a pinion
having connected side-plates bearing against
the friction-washers, said pinion engaging
the idler.

94. The combination, with a carriage hav-
ing an apron, and with a cross-slide mount-
ed on said carriage, of a screw for actuating
said cross-slide; a pinion on said screw; an
idler in engagement with said pinion; a
tubular shaft carried by the apron and car-
riage; means for rotating the tubular shaft;
a disk having a series of recesses, and a hub,
the end of which is splined to said tubular
shaft; springs in said recesses; a second disk
keyed to the hub of the first-named disk
and against which said springs bear; means
for adjusting said first-named disk; a frie-
tion-washer; a disk having a hub secured
against longitudinal movement to the tubu-
lar shaft; a friction washer mounted on said
disk; a pinion having connected side-plates
bearing against the friction-washers, said
pinion engaging the idler; a stop on the
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cross-slide; and a stop on the carriage with
which said stop on the cross-slide is adapted
to engage.

25. The combination, with a carriage hav-
ing an apron, and with a cross-slide mounted
on sald carriage, of a screw for actuating
sald cross-slide; a pinion on said screw; an
idler in engagement with said pinion; a
tubular shaft carried by the apron and car-
riage; a disk having a series of recesses,
and a hub the end of which is splined to
said tubular shaft; springs in said recesses;
a second disk keyed to the hub of the first
named disk; means for adjusting said first
named disk; a friction-washer; a disk hav-
g a hub secured against longitudinal
movement to the tubular shaft; a friction-
washer mounted on said disk; a pinion hav-
ing connected side-plates bearing against
the friction-washers, said pinion engaging
the idler; a stop on the carriage, and a stop
on the cross-slide adapted to engage said
-arriage stop.

26. The combination, with a carriage, hav-
ing an apron, said apron provided with a
guideway of a bracket movable upon said
guideway, and having a stop; a lever pivoted
to the apron, and provided with a latch;
a driving-shaft; a drop-box sleeved upon
sald driving-shaft, and provided with an
arm having a catch codperating with said
lateh; gearing connecting said drop-box
with the carriage; a series of stop-rods ad-
justably secured to the frame of the ma-
chive; a swinging-stop carried by the apron
and engaging said bracket ; a turret mounted
on the cross-slide; a cam on said turret;

11

and means for connecting said cam with the
swinging-stop.

27. The combination of a slide, a stop for
arresting the movement of the slide, a hand
wheel; a screw for operating said slide, the
hand wheel being movable with respect to
sald screw, and means for transferring the
effect of the hand wheel to the screw for
operating said slide and for permitting rela-
tive motion of said hand wheel when the
slide is arrested by said stop. -

28. The combination of a slide, a stop for
arresting the movement of the slide, a hand
wheel, a screw for operating said slide, the
hand wheel being movable with respect to
the screw, and friction means for trans-
ferring the effect of the hand wheel to said
screw for operating said carriage and for
permitting relative motion of the wheel with
respect to said screw when the slide is ar-
rested by said stop.

29. The combination of a slide, a stop for
arresting the movement of said slide, a
screw for operating said slide to bring the
same against said stop, a hand-wheel for
actuating the screw, and means for always
causing the said hand wheel to exert a uni-
form force upon the said screw whereby the
pressure of the slide against said stop will
be always the same irrespective of the power
applied to said hand-wheel.

In testimony whereof I affix my signature
in presence of two witnesses.

BENGT M. W. HANSON.

Witnesses:

Karm. T. M. O’ConyELL,
Sorox E. Davis.
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